Possible interactions between selenium and iodine metabolism were 'investigated in 7-to 16-yearold children with goiter (n = 136) living in southeastem Poland in iodine-deficient areas influenced by a sulfur indusry. The Se-iodine interactions in these children were. compared to the interactions in children from outside of that region (n = 38). Blood selenium (BSe) concentration and plasma glutathione peroxidase activity were much lower in the study group (64.1 * 15.7 pg/L; 111.0 t 27.6 U/L) than in the control group (85.3 * 19.6 pgL; 182.4 ± 35.6 U/L). Almost all of the data [plasma thyroid-stimulating hormone (TSH) concentation, plasma free thyroxine (if4) concentration] fiell within the reference limits. Thern was no statistically significant difference be.tween the control and the study groups with respect to ff4 and TSH.. However, staiically significant differences of fT4 and TSH in the study group were revealed between females belonging to the lower (n = 21; if4, 16.1 ± 3.3 pmollL; TSH, 1.83 * 1.05 mUlL) and upper Se quartiles (n = 24; fT4, 14.5 ± 2.2 pmollL; TSH, 1.26 0 0.90 mUlL), p < 0.05. Neither group differed in iodine in urine concentration, age, and body mass index. The difflrence in if4 concentrtions can be attributed to an Se deficiency. The relationship ex:ists only for females, which suggests a sexlinked hormonal response to concomitant Se and iodine deficiencies.
pg/L; 111.0 t 27.6 U/L) than in the control group (85.3 * 19.6 pgL; 182.4 ± 35.6 U/L). Almost all of the data [plasma thyroid-stimulating hormone (TSH) concentation, plasma free thyroxine (if4) concentration] fiell within the reference limits. Thern was no statistically significant difference be.tween the control and the study groups with respect to ff4 and TSH.. However, staiically significant differences of fT4 and TSH in the study group were revealed between females belonging to the lower (n = 21; if4, 16 (1) (2) . In humans this essential trace element is a highly probable cofactor in myxoedematous cretinism (3) (4) (5) . However, the administration of Se to iodine-and Se-deficient schoolchildren and myxedematous cretins in Northern Zaire resulted in a decompensation of the thyroid hormone synthesis that was particularly apparent in the cretin subjects (6) (7) (8) (9) . In cretins, Se supplementation caused a decrease in the already low level of thyroid hormones (T3 and thyroxine) accompanied by an increase of thyroid-stimulating hormone (TSH), which was elevated even before the trial. On the other hand, excessive Se administration to subjects with subtly impaired thyroid hormone synthesis did not cause any symptoms of hypothyroidism (10) . Se investigations and supplementation trials were also carried out in patients suffering from phenylketonuria.
Because of protein restrictions in their diet, these patients have an extremely low Se intake, which can influence thyroid hormone metabolism (11-16). Selenium intake is moderate in Poland, and a tendency toward time-decreasing blood Se levels in children was observed (17) . In areas where an excess of one of the two elements is present, the antagonism between sulfur and Se also must be taken into account. We have known since the 1960s that the use of sulfur-containing fertilizers can cause a 30-80% reduction in forage Se concentrations, a magnitude which, to some degree, is independent of the Se concentration in the soil. This Se reduction has been explained by a dilution effect caused by a growth response (increase in dry matter yields) to the higher concentration of sulfur in the soil. A mechanism of the direct inhibition of selenate and selenite uptake by plants must also be taken into account. The latter effect has been used in many attempts to reduce Se toxicity to plants and animals in seleniferous soils (18) (19) (20) (22) .
There are no extant detailed studies available for the whole of southeastern Poland on the Se content in soil and plants. The prevalent cultivated types of soils in this region are loess and silts (23) . The Se content in the soils depends on their properties (e.g., the amounts of fraction < 0.02 mm in different areas and the amount of organic matter of humic origin). The Se content in soils like those in the Tarnobrzeg region (soils that are common in Poland) ranges from 0.16 to 0.46 mg/kg (24) . As compared to other countries these soils are rather poor in total Se. Low levels of Se (below 0.2 or 0.3 mg/kg) in Tarnobrzeg region were confirmed by Dutka (23) . The environment of the Tarnobrzeg region is heavily influenced by the sulfur industry: sulfur exploitation and processing and sulfur levels in soils in this region are relatively high (summarized in Table 1 ).
One hundred thirty-six subjects were surveyed (mean age, 11.1 ± 2.1 years; mean weight, 39.0 ± 10.8 kg; 90 females and 46 males). Subjects were selected on the basis of previously published epidemiologic data from this region (21, (26) (27) (Table 4) . However, the comparison of results from different laboratories has limited meaning because of the lack of standardized methods used to determine pIGSHPx activity. It seems more plausible to compare relative pIGSHPx activity, i.e., the ratio of pIGSHPx activity in the study and control groups versus the BSe ratio in the corresponding groups. Group Figure 2 . TSH parameter, box plot by groups. Abbreviations: GL, girls belonging to the lower Se quartile; GU, girls belonging to the upper Se quartile; GC, girls belonging to the control group. The significance of the difference between GL and GU is p < 0.05; the significance of difference between GC and GU is p < 0.001. The positive correlation between BSe and pIGSHPx in the study group is essentially in agreement with the observations of other authors (17, 39, 40) . The lack of such a correlation in the control group confirms the absence of an association between these para-, meters at higher levels of BSe. Contrary to our expectations, we did not find an inverse correlation between BSe and ff4. We based our expectations on the assumption that an Se deficiency impairs T4 deiodination to T3. There are little data to confirm this effect in human populations with marginal deficiencies of both elements. Such a correlation (r = -0.173, p < 0.01) was shown by Kvicala et al. (48) . However, the Kvicala et al. (48) study group included more subjects of both sexes that ranged in age from 6 to 65. In more narrow age ranges, the authors did not find this correlation. This correlation was also absent in a study conducted by (7, (14) (15) . However, the shift in TSH values should be viewed with caution because the coincidence with the pubertal growth spurt (approximately 70% of the females) and some additional factors confounding the neuroendocrine regulation of TSH secretion cannot be excluded. One of these factors is unidentified goitrogens in the environment.
Our results obtained only for females suggest a sex-linked hormonal response to concomitant Se and iodine deficiencies. This concept is reinforced by observations made by Podoba et al. (34) , who showed that the TV increases differ between males and females older than 9-10 years of age. On the other hand, the prevalence of thyroid dysfunction is greater in women than in men. For these reasons possible different impacts of Se, iodine, or Se and iodine deficiencies on thyroid function in females and males should be thoroughly studied.
In conclusion, it is premature to speculate about the causal relationships among Se status, ovarian sex steroids, thyrotropin, and thyroid hormones. These relationships remain to be fully clarified. However, the results of the present study indicate that in iodine-deficient females, changes in Se concentrations may be involved in the covariation of fT4 and TSH. 
